Abstract. The evolution of flowering phenology has most often been examined in light of one set of organisms, namely pollinators. However, the patterns of flowering phenology observed in nature are likely to reflect evolutionary compromises in response to a variety of selective forces. Two of the most important potentially opposing selective forces that could elicit such a compromise are pollinators and pre-dispersal seed predators. Using a case study from my own work on the pollinators and pre-dispersal seed predators of two members of the Polemoniaceae, Polemonium foliosissimum and Ipomopsis aggregate, I show that the outcome of selective pressures is not always predictable by examining one group of organisms or another. In addition, the outcome of separate and combined selective pressures is variable among years. Thus I show that only by considering all organisms that affect the fitness of a plant may we gain a complete understanding of the evolution of floral traits. I argue that we must account for both geographical and temporal variation in assessing the ecological and evolutionary importance of interacting organisms.
. However, attention to organisms other than pollinators in the evolution of floral design is historically lacking. Also, most studies assume that pollinators function exclusively as plant mutualists though such is not always the case. For instance, pollinators may also be seed predators (Pellmyr 1989) or vectors of plant disease (Jennersten 1988 , Roy 1993 , Shykoff and Bucheli 1995 . Also assumed is that pollinators are the most important selective agents in the evolution of floral traits. While plant-animal interactions can be highly coevolved and strongly mutualistic, as in the case of figs and fig wasps (Janzen 1979) that only by considering all organisms that affect the fitness of a plant may we gain a complete understanding of the evolution of floral traits, and (2) we must account for geographical and temporal variation in the strength of such interactions to fully understand their roles in affecting floral evolution.
Many floral characters such as color, morphology, and the production of rewards may experience selection by both pollinators and herbivores. Here, I focus on flowering phenology as the trait in question and its response to pollinators, seed predators, and herbivores. I set the stage by briefly reviewing studies examining the effects of various types of animals-alone and in concert-on the evolution of flowering phenology for plant communities and populations. I then turn to the problem of quantifying the relative importance of various selective forces and their geographical and temporal variation. I provide an example of one approach to the problem using preliminary data from my own work.
COMMUNITY-LEVEL PATTERNS
Competition for pollinator services has often been suggested as the primary selective force molding flowering schedules (for reviews see Waser 1978a , Rathcke 1984 Such interactions among multiple species may help explain why flowering schedules are rarely as segregated and orderly as predicted by models of competition for shared pollinators. For instance, competition for pollination favors early blooming in P. foliosissimum individuals, but the risk of seed predation is greatest early in the season as well; thus there may be no net directional selection on flowering time if these two forces cancel one another out (Zimmerman 1980a, b) . The sum total of selective pressures on all species within a community may produce flowering patterns that are seemingly random; not because competition is unimportant, but because other selective pressures offset or constrain plant response to competition. In addition, there may be geographical and/or temporal variation in the strength of selective factors that precludes a consistent response to selection.
GEOGRAPHICAL AND TEMPORAL VARIATION
Not only must one account for multiple selective pressures, one must also measure the extent of variation in those same selective pressures in space and time (Thompson 1988 (Thompson , 1994 In each case, the comparison was made in the percentage of flowers with eggs within a species when it was in bloom first, second, or in synchrony with the second species. Type III sums of squares were used throughout, and treatment means were compared using a posteriori Tukey-Kramer HD means tests.
The predictions outlined above were not upheld. In the natural plots, P. foliosissimum was hardest hit where I. aggregate bloomed first (Fig. 1) which is opposite of the prediction. However, this was significant only in the 1st wk, and by week three the trend had actually reversed. In the artificial arrays, there were no differences among the treatments until the 3rd wk of blooming at which time P. foliosissimum harbored significantly fewer Hylemya eggs when it had been in bloom first than in the other two treatments (Fig. 2) . For L aggregate the story was a bit different. Again, we expected it to be hit hardest when it is in bloom first, and to suffer less predation when it is in bloom second or in synchrony with P. foliosissimum In the natural populations, that prediction was not upheld (Fig. 3) . In the artificial arrays, L aggregate received more eggs when either it or P. foliosissimum was in bloom first but only during the 1st wk. The difference was not significant in weeks two or three (Fig. 4) .
However, across all treatments, L aggregate received substantially fewer eggs than did P. foliosissimum (compare Figs. 1 vs. 3 and 2 among visitation rates at the three sites by both bumble bees to P. foliosissimum (Fig. 5 ) and hummingbirds to L aggregate (Fig. 6) proximity to P. foliosissimum. The latter is always preferred, even when it blooms later than L aggregate. In other areas where L aggregate occurred alone it received substantially more Hylemya eggs than in areas where it bloomed in concert with P. foliosissimum. These results suggest that the strength of the interaction between hosts, predators, and pollinators varies over a relatively small geographical range.
To ecologists, and particularly field ecologists, variation in the outcome of experiments or observations across geographical and temporal scales comes as no surprise. The challenge is in discovering underlying mechanisms and patterns that can be generalized and that have at least some predictive power. The extent to which species interactions vary over space and time can have profound impacts on both the ecological and evolutionary outcomes of such interactions. In addition, variation in the strength and direction of pairwise interactions may in turn produce significant variation in community structure (Miller and Travis 1996, Travis 1996) .
One potentially tractable approach is to have multiple study sites (and preferably multiple years as well) in which to examine the strength, direction, and variability among the relationships in question. In addition, we need to refine our experimental approach to test the importance of various factors. It is insufficient to merely add up the separate effects of multiple species; rather we need to test their strength and interactions by factorial designs (Kareiva and Sahakian 1990, Strauss 1991). Statistical techniques such as path analysis can allow us to examine the relative strengths of both direct and indirect effects on a given response variable. However, they provide correlational and not causal links and to be used effectively must rely on a priori hypotheses which often depend on careful field observations. Also, the conclusions drawn must ultimately rest on experimental validation (Kingsolver and Schemske 1991, Mitchell 1993).
A FEW FINAL CAVEATS
The importance of abiotic factors in shaping flowering times and the patterns of reproduction we observe in plant communities also should not be ignored. Even in the wet, "aseasonal" tropics, rainfall can stimulate plants to bloom and thus play an important role in community structure (Primack 1985 In summary, I believe the time is ripe for studies that focus on a variety of species interactions as well as abiotic conditions in governing the ecology and evolution of plant traits. The results of the study presented here and the others reviewed provide evidence that we need to increase our attention toward multi-species interactions and do so over broad temporal and geographical scales. 
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